in S. China and Formosa alone can settle this point satisfactorily." Unfortunately, until now we can not find any evidence as to the occurrence of M. inornata on mainland China (Liu and Hu, 1961 ; and the references therein).
In August 1985, we found a breeding population of M. inornata at the southern tip of Taiwan (Fig. 1C) , the same locality where Gressitt (1938) obtained the type of R. gracilipes. Our discovery not only confirms the occurrence of the species at that locality, but enable us to assess morphological variation within the population, describe its life history, and analyze mating calls. Our results are compared to those from populations outside of Taiwan.
MATERIALS AND METHODS
We collected 18 adult frogs and a series of eggs and tadpoles, now deposited in the Department of Zoology, National Taiwan University (NTUM) and the British Museum (Natural History) (BMNH). Among the adults, a pair (NTUM 1034-35) were from Ta-ping-ding (elev. 150 m) ( A few eggs were preserved for measurement, but most were allowed to hatch. Tadpoles were reared at ambient temperature (allowed to fluctuate with the environment) in the laboratory and fed boiled swamp cabbage (Ipomoea aquatica). Calling males were found in a gully between two uplifted coral reefs at Ken-ting Park and their calls were recorded with a cassettetape recorder (Sanyo, M1780F) with a built-in microphone. Sounds were analyzed with a sonograph (Kay Elemetrics Co., Model 7800) to produce a frequency distribution spectrograph. The pulse rate and duration were counted on an oscilloscope (Nicolet Instrument Co., Model 201).
Adult M. inornata are compared to the same species from populations outside of Taiwan based on the description by other authors (Boulenger, 1890; Parker, 1928 Parker, , 1934 Taylor, 1962; Berry, 1975 
RESULTS AND DISCUSSION
The external morphologies of adults and tadpoles of M. inornata have never been adequately illustrated and we provide that information here.
Description of Adults.--Head as wide or wider than long; snout obtuse, slightly longer than diameter of eye; nostrils large, round, moderately protuberant, directed anterolaterally, much nearer to tip of snout than to eye; canthus rostralis rounded; loreal region almost vertical; loreal distance shorter than eye diameter; interorbital distance about 1.5-2.2 times width of upper eyelid, much longer than internarial distance; tympanum hidden; choanae large, round, no ridge between them; tongue much longer than wide, its posterior border rounded, posterior two-thirds not adherent to floor of mouth; males with vocal slits near jaw angle and single subgular vocal sac; supernumerary palmer tubercles on hands large, several in number; subarticular tubercles strongly developed; no nuptial pad in males; fingers II < I < IV < III in order of length; tips of fingers blunt; heels overlapping when thighs are placed at right angle to body; tibio-tarsal joint reaches between shoulder and nostril; tibia shorter than foot; no tarsal fold; inner metatarsal tubercle prominent, rounded or elliptical; outer metatarsal tubercle indistinct; supernumerary tubercles of Measurements. -Females are significantly larger than males in 10 measurements; snoutvent length, head length, interorbital distances, distance between axillae, axilla-groin length, forelimb length, hindlimb length, tibia length, tibia width, and foot length (Table 1) . Larger size in females is usually positively correlated with increased clutch size. Taylor (1962) noted that the spotted type of M. inornata was larger in size than the linear type in Thailand. The frogs of each marking type in our sample do not differ much (Fig. 3) . However, the population from Taiwan seems to be larger in size than that from Thailand (Fig. 3) .
Description of Tadpoles (at Stage 31-36).-Headbody elliptical and depressed; snout broadly round; nostril dorsal, little nearer to tip of snout than to eye; naso-orbital groove distinct, slightly curved, almost transversely across head, extending from nostril to anterior end of eye; eye lateral, little nearer to tip of snout than to base of hindlimb; interorbital distance about 7 times internarial distance; spiracle open on median line of ventral surface of body near anus; anus median, anal tube short, anal flap absent; tail height/body height ratio 0.7-1.3; tail length/ tail height ratio 2.3-3.2; tail height/musculature height ratio 2.6-3.2 (tail height and musculature height are measured at the highest place of tail fin and at the vent region, respectively); anterior half of tail nearly equal in height, then acutely narrowed to posterior third to form filamentous rest of tail, tip of tail pointed; dorsal fin narrower than ventral fin.
Mouth dorso-terminal, jaw and horny teeth absent; horizontal dorsal lip narrow, clearly defined from head behind by a narrow groove, Heyer (1971b) found that, in both the natural environment and in preserved specimens, tadpoles of M. inornata were darker than those of M. ornata. We compare tadpoles of both species from the southern tip of Taiwan and find that they differ conspicuously in mouth morphology, tail shape, and pigmentation. The dorsal lip of M. inornata is concave medially, with a transparent membrane in the concavity, while that of M. ornata is slightly convex and lacks the transparent membrane (Fig. 4) . The anterior half of the tail is equal in height, then abruptly narrows with rest of the tail filamentum in M. inornata, whereas in M. ornata the tail is highest near its base, gradually narrows to the posterior fourth and then sharpens to its distal tip (Fig. 5) .
Comparing the tail length/tail height ratio (2.8 in M. inornata, 3.8 in M. ornata) and tail height/tail musculature height ratio (2.8 in M. inornata, 2.0 in M. ornata), it is apparent that M. inornata has a broader fin than M. ornata (Table  2) (Heyer, 1973) . So when we first observed M. inornata tadpoles nibbling on the boiled Ipomoea aquatica, we thought they were collecting microorganisms that grew on the surface of the macerated leaves. But then we found that: a) leaves after being "scraped" by the tadpoles apparent faded in green color. In fact, spots of leaves which had been extensively explored by the tadpoles were devoid of pigments and the underlying veins were exposed; b) feces of tadpoles that accumulated on the bottom of the aquarium were apparently green in color; and c) the transparent coiled guts of living tadpoles showed shades of green. Even though the gut contents of the tadpoles were not analyzed, we are quite certain, based on the above observations, that M. inornata tadpoles can use macrophytic plant material as a food source. In fact, our tadpoles reared in the laboratory metamorphosed into froglets with the boiled vegetable as the only food. However, Li and Lin (1935) (Wells, 1977) . Gastrophryne olivacea and Hypopachus variolosus breed days after summer rains while G. carolinensis breeds in late spring and summer. Males of the two former species call in groups and will actively search for females when in dense groups; the latter call from concealed isolated sites. The habitats in the Ken-ting area where breeding M. inornata was found is usually forest, and in no case did we find any M. inornata in open areas. The very short period of development of M. inornata (less than three weeks), as well as their sudden appearance for breeding after the heavy rains may suggest that this species is an explosive breeding type (Wells, 1977) . The weather at the southern tip of Taiwan certainly provided a suitable environment for M. inornata to breed: 90% annual precipitation occurred in summer, due mostly to several typhoons and thunderstorms.
Vocalization.-Microhyla inornata called from banks adjacent to water or from a floating posture in water. At Ta-ping-ding, we saw an amplexed male calling in water. Mating calls sounded more like a cricket than a frog and this is also true for the population from Thailand (Heyer, 1971a) . The mating call of M. inornata recorded at an air temperature of 25?C contained a single long note which consisted of many fine pulses repeated rapidly. The analysis of 10 calls on an oscilloscope revealed the following characteristics (mean + SD): duration 1.39 ? 0.27 sec, pulse/call 82.6 + 1.5, and pulse/ sec 59.4 + 2.5 (Table 3 ). There were three frequency bands on the sonogram (see Fig. 6 ): the fundamental or dominant was 4.4-5.7 kHz; the second and third harmonic were apparent at 8.8-10.0 and 14.0-15.0 kHz, respectively. Modulation of frequencies is lacking. The dominant and the second harmonic were slightly lower at the very beginning. The third harmonic was weak in the proximal two thirds and strengthened in the terminal third, but was too weak to be detected in some calls.
The vocal characteristics of M. inornata from Taiwan deviate little from those from Thailand ( harmonics were caused by temperature or reflect a genetic distinction between these populations.
The almost identical vocal characteristics between these two populations, except for the third harmonic, further verified the occurrence of M. inornata in Taiwan. But it also raises another question: why does the species not occur in the coastal provinces in mainland China? Another species, M. pulchra, is only found in China but not in Taiwan 
